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Introduction

This revised project focuses on the action of an alternative product of the HER-2/erbB2 gene, termed herstatin.
Previous work has shown that this protein exhibits binding all members of the erbB family and down-regulation
of EGFR/erbB1, HER-3/erbB3, and HER-4/erbB4. Herstatin also binds to the IGF-IR and the insulin receptor,
and, in stably transfected MCF-7 breast cancer cells, down-regulates IGF-IR levels and action and up-
regulates insulin receptor and some, but not all, insulin receptor-mediated signal transduction pathways. Our
modified SOW addresses the potential of herstatin as a bi-functional inhibitor of both erbB and IGF-IR signaling
in prostate cancer.

Body

In conjunction with the submission of the revised annual report for calendar year 2005, we proposed a modified
Statement of Work to guide the research for the remainder of the project. The approved revised SOW
comprised the three tasks outlined below.

Task 1. Characterize the effects of herstatin in prostate cancer cells.
a. Generate lentivirus constructs encoding herstatin and infect androgen-sensitive (LNCaP) and
insensitive (PC-3) CaP cell lines.
b. Analyze IGF-I signaling in acutely and long-term infected cells.
c. Assess effects of herstatin on proliferation, migration, and apoptosis.

Task 2. Evaluate expression of herstatin in prostate cancer cell lines and clinical samples.
a. Optimize quantitative RT-PCR amplicon probesets and determine herstatin vs HER2 mRNA levels
in a series of CaP cell lines, including PC-3, PC-3/AR, LNCaP, DU-145, P69, M12, and 22rV.1.
b. Assay herstatin expression in normal prostate tissue and CaP biopsies (already obtained from
OHSU Cancer Center tissue bank).

Task 3. Investigate regulation of herstatin expression.

a. Based upon preliminary data suggesting that heregulin increases herstatin expression in SKOV-3
cells, we will determine the effects of EGF system ligands on herstatin mRNA levels in CaP cell
lines that express endogenous herstatin.

b. Utilizing minigene constructs that allow the assessment of intron 8 retention, evaluate differential
intron retention activity in CaP cell lines and the effect of EGF ligands on minigene activity.

c. Determine the effect of WT1 (+KTS) on herstatin expression and minigene activity. This experiment
is based upon a recent report that a particular splice variant of the WT1 tumor suppressor (which
we have previously shown to be present in CaP [1] regulates intron retention and the translation of
MRNAs containing retained introns [2].

Progress in support of task 1.

We had previously designed and constructed a lentivirus vector encoding herstatin and generated
active virus preparations. We have now infected MCF-7 cells with this preparation to produce cells that acutely
express herstatin endogenously. We chose to do these initial infections in MCF-7 rather than CaP cell lines,
since the original observations of herstatin effects were made in stably transfected MCF-7 cells. As shown in
Figure 1, top panel, herstatin-encoding lentivirus-infected cells express easily detectable levels of herstatin in
total cell lysates (right half of blot). The herstatin antibody is raised against the unique intron 8-encoded C
terminus of herstatin, and is negative in control GFP lentivirus-infected cells (left half of blot). These levels are
similar to those present in MCF-7 cells stably transfected with a plasmid-based vector described in the
previous annual report (data not shown). The second and fourth panels of Figure 1 show the expression levels
of Her-3 and IGF-IR in herstatin-lentivurus-infected cells. In distinct contrast to the effects noted previously in
plasmid-transfected cells, acute expression of herstatin has no significant effect on the expression levels of
these these cell-surface receptor tyrosine kinases. As shown in the third panel of the Figure, IGF-I activation
of the IGF-IR as assessed by probing with an antibody directed against the phosphorylated activation loop in
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the tyrosine kinase domain of the IGF-IR is equivalent in control and herstatin-expressing cells. Thus, the
effects of long-term, plasmid-based herstatin expression differ from acute, lentivirus-based expression of
similar levels of herstatin. We are now assessing the effects of long-term lentivirus-mediated herstatin
expression on these same parameters.

FIGURE 1. Expression of herstatin, Her-3, and IGF-IR in MCF-7 cells infected with a control, GFP-expressing (LVI-
GFP) or herstatin-expressing (LVI-Hst) lentivirus. Also shown is activation of IGF-IR by IGF-I in control and
herstatin-expressing cells (third panel down; compare lanes 3 and 6 (IGF-I-treated) to lanes 1 and 4 (basal)).
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Progress in support of task 2.

We had initially proposed to evaluate endogenous herstatin expression in various CaP cell lines and a
limited number of clinical samples available from the OHSU Cancer Center tumor bank. As an alternative, we
have exploited the commercial availability of an RNA array containing normalized total RNA samples from
normal prostates, different CaP stages, and BPH. This array was analyzed by gRT-PCR (TagMan technology)
using a herstatin-specific amplicon consisting of primers in Her-2 exon 7 and intron 8. In control experiments,
this probe gave a robust signal with RNA from MCF-7 cells transfected with a herstatin expression vector, but
not with control cells. As shown in Figure 2, endogenous herstatin mRNA levels were similar in an extensive
set of normal, CaP, and BPH samples, although there was some individual variability and some samples with
particularly high relative expression. As illustrated in Figure 3, the average expression level was significantly
higher in stage Il and Il CaP than in normal prostate, while the apparently higher level in BPH was influenced
by the one high outlier. Thus, while herstatin mRNA is present in normal prostate, its expression levels is not
decreased in CaP, as we would have predicted, but, rather, is somewhat increased.

FIGURE 2. Herstatin mRNA levels in normal prostate, CaP, bladder cancer, and BPH samples by gRT-PCR.
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FIGURE 3. Average Herstatin mRNA levels in normal prostate, CaP, and BPH samples by gRT-PCR.
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Progress in support of task 3.
We are currently assessing the effect of erbB ligands on endogenous herstatin expression using the
gRT-PCR approach validated in Figure 4 above.

Key research accomplishments

» Lentiviral expression of herstatin
» Demonstration of lack of effect of acute herstatin expression on presumptive targets
» Assessment of endogenous herstatin expression in clinical Cap samples and normal prostate controls

Reportable outcomes

None (manuscripts in preparation).
Conclusions

Our studies in the most recent year of funding have shown that acute expression of herstatin does not elicit the
effects on erbB and IGF-IR expression or IGF-IR activation seen with long-term plasmid-based expression.
Additionally, we have replicated evidence for herstatin expression at the mRNA level in normal prostate tissue,
but did not find a predicted decrease in expression in CaP samples based upon the presumed antiproliferative
effects of constitutive expression in breast cancer cells. The trend of increased expression in CaP may
possibly reflect a compensatory response in CaP cells to prevent transformation. Subsequent analysis of the
effects of long-term lentiviral expression may resolve this question.
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